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(57) [Abstract] 

[Problems to be Solved by the Invention] 

Without causing decrease of display quality, display which 
unifies the touch sensor is offered. 

[Means to Solve the Problems] 

With display which has transparent counterelectrode which 
opposes to 1 st surface of the active matrix substrate 4 and 
active matrix substrate 4 which possess pixel electrode of 
plural which isarranged into matrix on 1 st surface, position 
detection circuit which detects liquid crystal display circuit 
which supplies voltage or current of display application 
vis-a-vis transparent counterelectrode and current which flows 
from site of the plural of transparent counterelectrode and, 
any one of these circuit it has switching circuit which 
continuity is done for transparent common electrode and 
electrical. 
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[Claim(s)] 
[Claim 1] 

With display which has transparent counterelectrode which 
opposes to 1 st surface of the active matrix substrate and 
aforementioned active matrix substrate which possess pixel 
electrode of the plural which is arranged into matrix on 1 st 
surface, furthermore, 

first circuit which supplies voltage or current of display 
application vis-a-visaforementioned transparent 
counterelectrode and, 

second circuit which detects current which flows from site of 
the plural of aforementioned transparent counterelectrode and, 

Aforementioned first circuit and any one of second circuit in 
theaforementioned transparent common electrode and 
electrical continuity switching circuit which is doneand, 

display 0 which it has 

[Claim 2] 

As for aforementioned switching circuit, display 0 which it 
states in the Claim 1 which responding to control signal, 
changes electrical connection of theaforementioned first 
circuit or second circuit and aforementioned transparent 
common electrode to the periodic 
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[Claim 3] 

At least portion of aforementioned first circuit, at least 
portion, andaforementioned switching circuit of 
aforementioned second circuit respectively, the display 0 
which is stated in Claim 1 or 2 which has possessed thin film 
transistor whichwas formed on aforementioned active matrix 
substrate 

[Claim 4] 

As for aforementioned thin film transistor, display Q which is 
stated in the Claim 3 which has possessed polycrystalline 
silicon which is accumulated on theaforementioned active 
matrix substrate 

[Claim 5] 

display 0 which is stated in Claim 3 or 4 which current where 
theaforementioned transparent counterelectrode has had 
domain of plural which is divided,each both ends of domain 
of aforementioned plural flows with theaforementioned 
second circuit is detected 

[Claim 6] 

displayo which is stated in any of Claim 1 to 5 which pixel 
electrode ofaforementioned plural and liquid crystal layer 
which is provided between theaforementioned transparent 
counterelectrode possesses 

[Claim 7] 

display 0 which is stated in Claim 6 where aforementioned 
transparent counterelectrode is formed on other group board 
which opposes to aforementioned substrate, as for 
aforementioned liquid crystal layer is enclosed between both 
substrates 

[Claim 8] 

display 0 which is stated in any of Claim 1 to 5 which pixel 
electrode ofaforementioned plural and organic EL layer which 
is provided between theaforementioned transparent 
counterelectrode possesses 

[Claim 9] 

With display which has second substrate which possesses data 
electrode of the plural which opposes to 1 st surface of first 
substrate and aforementioned first substrate which possess 
scan electrode of plural which is arranged on 1 st surface, 
furthermore, 

first circuit which supplies voltage or current of display 
application vis-a-viseach data electrode and, 

second circuit which detects current which flows from site of 
the plural of each data electrode and, 
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Aforementioned first circuit and any one of second circuit in 
theaforementioned data electrode and electrical continuity 
switching circuit which is doneand, display c which it has 

[Claim 10] 

With display which has second substrate which possesses 
second electrode of the plural which opposes to 1 st surface of 
first substrate and aforementioned first substrate which 
possess first electrode of plural which is arranged on 1 st 
surface, furthermore, 

first circuit which supplies voltage or current of display 
application vis-a-viseach first electrode and, 

second circuit which detects current which flows from site of 
the plural of each first electrode and, 

Aforementioned first circuit and any one of second circuit in 
theaforementioned first electrode and electrical continuity 
switching circuit which is doneand, 

display D which it has 

[Claim 11] 

At least portion of aforementioned first circuit, at least 
portion, andaforementioned switching circuit of 
aforementioned second circuit display 0 whichis stated in 
Claim 9 or 10 which has possessed thin film transistor which 
was formedon aforementioned substrate 

[Claim 12] 

As for aforementioned thin film transistor, display Q which is 
stated in the Claim 1 1 which has possessed polycrystalline 
silicon which is accumulated on theaforementioned substrate 

[Claim 13] 

display,, which from Claim 9 which aforementioned first 
substrate and the liquid crystal layer which is provided 
between second substrate possesses is stated in the any of 12 

[Claim 14] 

display medium which possesses display plane which spreads 
to 2 dimensional and, 

drive means which forms electric field in domain where 
aforementioned display medium is selected and, 

position detection means which detects contact point from 
outside inside parallel surface inaforementioned display plane 
with capacitatively coupled type and, with display which 
ithas, 

Aforementioned drive means has had transparent electrode, 

Aforementioned position detection means is connected by 
portion and electrical of plural of aforementioned transparent 
electrode, detects current whichcorresponds to 
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aforementioned contact point, display, 

[Description of the Invention] 
[000 1] 

[Technological Field of Invention] 

As for this invention, it is in regard to display which can 
detect the position to which pen or finger contacted in on 
display plane is applied to the liquid crystal display device 
and organic ELdevice. 

[0002] 

[Prior Art] 

touch sensor or touch panel is input device in order to do 
position detection of the site where was done contact with 
such as finger and pen . 

As system of position detection, capacitatively coupled type, 
resistor film system, infrared system, ultrasonic wave 
system, electromagnetic induction/bond type etc is known. 

[0003] 

It is twisted in "resistor film system " which presently is 
adopted to be wide and l^.it detects position with portion 
which opposing, can touch 2 transparent resistor film with pen 
etc resistor film it contacts of making use. 

[0004] 

When this kind of touch panel you use for display and 
integral, it meansto arrange touch panel in front face of for 
example liquid crystal display panel or other image display 
unit. 

With for example resistor film system in case of touch panel, 
first, 2 transparent resistor film are pastedtogether with 
adhesive , after producing resistor seat, this resistor seat 
unification is achieved with adhesive it attaches to front 
surface part of the image display device by . 

Furthermore, in Japan Publication of PCT Application Showa 
56-500230 disclosure , basic device of touch panel is 
disclosedwith capacitatively coupled type . 

[0005] 

[Problems to be Solved by the Invention] 

image display device unifying conventional touch sensor, you 
use, it superposed touch panel to the surface of display. 

In this case, transmittance of light from display decreases due 
to thefact that touch panel exists on display plane, there was a 
problem that the display quality is impaired. 
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In case of touch panel of for example resistor film system, 
because air where index ofrefraction differs between 2 resistor 
film exists, transmittance of lightespecially was bad. 

[0006] 

Furthermore, there was also a problem that thickness and 
weight of device entirety become large, by adding touch 
panel. 

[0007] 

As for this invention, considering to above-mentioned 
situation, beingsomething which it is possible, it is to offer 
touch sensor integrated form display to which themain 
objective does not cause deterioration of display 
characteristic, is suitedfor miniaturization with light weight. 

[0008] 

[Means to Solve the Problems] 

With this invention as for display, with display which has 
transparent counterelectrode which opposes to 1 st surface of 
active matrix substrate and aforementioned active matrix 
substrate which possess pixel electrode of plural which is 
arranged into matrix on 1 st surface, second circuit which 
detects current which flows from the site of plural of first 
circuit and aforementioned transparent counterelectrode 
whichsupply voltage or current of display application 
furthermore, vis-a-vis theaforementioned transparent 
counterelectrode and, Aforementioned first circuit and any 
one of second circuit it has switching circuit which continuity 
is done for aforementioned transparent common electrode and 
electrical. 

[0009] 

In desirable embodiment, aforementioned switching circuit, 
responding to the control signal, changes electrical connection 
of aforementioned first circuit or second circuit 
andaforementioned transparent common electrode to periodic. 

[0010] 

In desirable embodiment, at least portion of aforementioned 
first circuit,at least portion, and aforementioned switching 
circuit of aforementioned second circuit have had thin film 
transistor which was formed on aforementioned substrate. 

[0011] 

In desirable embodiment, aforementioned thin film transistor 
has had polycrystalline silicon which is accumulated on 
aforementioned substrate. 

[0012] 
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In desirable embodiment, aforementioned transparent 
counterelectrode has had domain of plural which is divided, 
current which flows is detected each both ends of domain of 
aforementioned plural with aforementioned second circuit . 

[0013] 

In desirable embodiment, pixel electrode of aforementioned 
plural and the liquid crystal layer which is provided between 
aforementioned transparent counterelectrode it possesses. 

[0014] 

In desirable embodiment, aforementioned transparent 
counterelectrode is formed on the other group board which 
opposes to aforementioned substrate, theaforementioned 
liquid crystal layer is enclosed between both substrates. 

[0015] 

In desirable embodiment, pixel electrode of aforementioned 
plural and the organic EL layer which is provided between 
aforementioned transparent counterelectrode it haspossessed. 

[0016] 

With this invention as for display, with display which has 
second substrate which possesses data electrode which 
opposes to 1 st surface of first substrate andaforementioned 
first substrate which possess scan electrode of plural which 
isarranged on 1 st surface, first circuit which supplies voltage 
or current of display application furthermore, vis-a-vis 
aforementioned data electrode and, second circuit and 
aforementioned first circuit and any one of second circuit 
which detect current which flows from site of plural of 
theaforementioned data electrode it has switching circuit 
which continuity is done for theaforementioned data electrode 
and electrical. 

[0017] 

With this invention as for display, with display which has 
second substrate which possesses second electrode of plural 
which opposes to 1 st surface of the first substrate and 
aforementioned first substrate which possess first electrode of 
the plural which is arranged on 1 st surface, first circuit which 
supplies voltage or current of display application furthermore, 
vis-a-vis each first electrode and, second circuit and 
aforementioned first circuit and any one of second circuit 
which detect current which flows from site of plural of each 
first electrode it has switching circuit which continuity is done 
for aforementioned first electrode and electrical. 

[0018] 

In desirable embodiment, at least portion of aforementioned 
first circuit,at least portion, and aforementioned switching 
circuit of aforementioned second circuit have had thin film 
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transistor which was formed on aforementioned substrate. 
[0019] 

In desirable embodiment, aforementioned thin film transistor 
has had polycrystalline silicon which is accumulated on 
aforementioned substrate. 

[0020] 

In desirable embodiment, aforementioned first substrate and 
liquid crystal layer whichis provided between second 
substrate it possesses. 

[0021] 

With this invention as for display, with display which has 
position detection means which detects contact point from 
outside inside parallel surface in drive means and 
aforementioned display plane which form electric field in 
domain where display medium and aforementioned display 
medium which possess display plane whichspreads to 2 
dimensional are selected with capacitatively coupled type , 
aforementioned drive means to have had transparent 
electrode, as for aforementioned position detection means, It 
is connected by portion and electrical of plural of 
theaforementioned transparent electrode, it detects current 
which corresponds to theaforementioned contact point. 

[0022] 

[Embodiment of the Invention] 

While below, referring to drawing, you explain embodiment 
of the display with this invention . 

[0023] 

First Figure 1 is referred to. 

Figure 1 has shown configuration when this invention is 
applied to liquid crystal display device in schematic. 

backlight 1 , diffusion sheet 2 % first polarization sheet 3 , 
substrate (first substrate ) 4, TFT array 5, liquid crystal layer 
6, opposition conductive film 7, color filter 8. opposite 
substrate (second substrate ) 9, and second polarization sheet 
. 1 0 islaminated from in the diagram , lower in sequence. 

[0024] 

Below, you explain from configuration of liquid crystal 
display device in this embodiment concretely. 

[0025] 

TFT array 5 is formed on 1 st surface of substrate 4 which 
was formed from the glass or plastic or other transparent 
insulating material, pixel electrode (not shown in the 
diagram ) is arranged into matrix. 
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pixel electrode because it is driven with active matrix system, 
with this specification "active matrix substrate "with substrate 
4 of state where TFT array 5 etc was formed, we name. 

[0026] 

TFT array on substrate 4 is something where thin film 
transistor (TFT ) which possesses amorphous silicon and 
polycrystalline silicon or other semiconductor thin layer is 
arranged. 

There is a domain which spread to periphery outside of 
display region in actual substrate 4 ,drives TFT for pixel 
inside display region in domain , the driver circuit (gate driver 
and source driver ) in order to supply charge of desired 
amount to pixel electrode isformed. 

With desirable embodiment, transistor which driver circuit 
configuration is done,is formed from TFT which is similar to 
transistor which TFT array inside display region configuration 
is done. 

In this case, to raise operating speed of driver circuit, driver 
' circuit and TFT array configuration are done making use of 
TFT which is produced makinguse of polycrystalline silicon 
membrane it is desirable . 

To raise operating speed of TFT as much as possible, when 
carrier in polycrystalline silicon membrane crosses grain 
boundary, barrier which is felt is made possible limit low, it is 
desirable , it produces TFT makinguse of CGS (Continual 
grain boundary silicon ) film it is desirable. 

[0027] 

Furthermore, TFT for pixel which configuration is done, 
through metallization (gate metallization and data line ) of not 
shown in the diagram, has been connected TFT array to driver 
circuit. 

In addition, in order to cover TFT array on active matrix 
substrate, protective film and alignment film of not shown in 
the diagram are provided. 

[0028] 

On aspect of liquid crystal side of substrate 9 which opposes 
to active matrix substrate,opposition conductive film 7 which 
was formed from color filter 8 and transparent conductive 
film (for example ITO film )is laminated with this order. 

[0029] 

active matrix substrate and section of liquid crystal layer 6 
which is provided between the opposite substrate 9 vis-a-vis, 
desired voltage applying is done by opposition conductive 
film 7 and pixel electrode of not shown in the diagram. 
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[0030] 



a««iLT©»ffli^fl>-ei*ft<. <£B&as 

[0031] 

ffl#«KA:LTffll^i:tt*l$IHI»lc»«L. 



[0032] 

*S*»»Tfffll^«»lRl»«K7<D4| 



[0033] 

ffittts io, fe«i*i*. *a>±iz»rt**ifcfto 

C©§at(i.(i3ttSlO<!:*tfpl«mM7 0r0l© 
[0034] 



With this applying voltage , modulation is possible light 
where direction of liquid crystal molecule changes, comes out 
of backlight 1. 

[0030] 

basic constitution which is shown in Figure 1 is something 
which is adoptedfor conventional liquid crystal display device 
to be wide. 

With this invention, it is not to use only with opposition 
conductive film 7 of the Figure 1 as common electrode of 
display application, conductive film for position detection 
(transparent resistor film ) with itdoes and uses. 

[0031] 

As mentioned earlier, when conductive film for position 
detection is added to the conventional liquid crystal display 
device, display quality it decreases not only, signal for liquid 
crystal display vis-a-vis signal for position detection there is 
also a problem that works as noise. 

Because of this, there are times when insulating layer which 
lightens the noise between polarization sheet 10 and position 
detection layer becomes necessary,deteriorates display quality 
furthermore largely. 

But, with this embodiment, when opposition conductive film 
7 when using and as the display application common 
electrode using as conductive film for position detection, it 
can separate into the temporal, in order to change alternately, 
it can solve problem ofabove-mentioned display quality 
deterioration. 

[0032] 

electrode for position detection is formed to four corners of 
opposition conductive film 7 which is used with this 
embodiment. 

alternating current voltage applying is done to these 
electrode , small electric field of the gradient is formed to 
roughly uniform inside opposition conductive film 7. 

[0033] 

When polarization sheet 10. or surface of other insulating 
member which was formed onthat are touched with pen or 
finger , opposition conductive film 7 is connected the ground 
(ground contact surface ) with capacity. 

This capacity, is capacity, and person between polarization 
sheet 10 and theopposition conductive film 7 and total of 
capacity which exists between the ground surface . 

[0034] 

electrical resistance in between each electrode of contacting 
portion and opposition conductive film 7 which capacitative 
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coupling are done contacting portion and is proportionate to 
distance between each electrode . 

Therefore, through electrode of four corners of opposition 
conductive film 7, the contacting portion and it means that 
current which is proportionate to distance between each 
electrode flows. 

If size of these current is detected, position coordinate of 
contacting portion issought, it is possible . 

[0035] 

While next, referring to Figure 2, you explain basic principle 
of position detection method with capacitatively coupled type 
which you adopt with this invention. 

[0036] 

With Figure 2, in order to make explanation simple, 
one-dimensional resistor whichwas put between to electrode 
A and electrode B is shown. 

With actual display, function where opposition conductive 
film which has the two-dimensional spreading is similar to 
this one-dimensional resistor is shown. 

[0037] 

electrode A and electrode B respectively, resistor r for 
current-voltage conversions connected. 

electrode A, B through switching circuit which is explained 
afterwards is connectedto position detection circuit. 

With this embodiment, as for these circuit it is formed on 
active matrix substrate. 

[0038] 

Between electrode A and ground , and, voltage (alternating 
current e ) of equal phase same voltage applying is done, to 
between electrode B and ground in the position detection 
mode. 

This time, as for electrode A and electrode B because there is 
always thesame voltage, between electrode A and electrode B 
current does not flow. 

[0039] 

We assume that position C touch is done with finger etc. 

Here, with ringer from contact position C to electrode A 
resistor resistor is designated as R 2 > R=Ri+R 2 from R, * 
contact position C to electrode B. 

This time, impedance of person is designated as Z, when 
electrode A current which flows i| * electrode B current 
which flows isdesignated as i 2 , formula below is formed. 

[0040] 
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e= 


ril+Rl 






l+i2)Z 


(3*1) 


e= 


ril + R1 


il + 




1 +i2)Z 


(Formula 1 ) 


e = 




i2 




R2 


i2 




( 








I2)Z 


(S2) 


e= 




i2 




R2 


i2 












i2)Z 


(Formula 2 ) 



[0041] 



[0041] 



±!5(7)iC 1 fccfctf 3t 2 A^b. JilTCDiC 3 fccfctf From above-mentioned Formula 1 and Formula 2, Formula 3 
it 4 btl&o and formula 4 below are acquired. 



[0042] 



[0042] 



il( 


r+Rl)=i2( 


r 


+ R2) 




(5C3) 


il 


r + Rl)=i2 


r 


+R2) 




(Formula 3 ) 


i2 = 


j 


l(r+Rl)/ 


( 


r 


+ R2 




<*4) 


i2= 


i 


l(r + Rl )/ 




r 


+R2 




(formula 4 ) 



[0043] 

•So 

[0044] 

e=ri 1 +R,i,-Kii + ii(r^Ri)/(r+R2))Z 
=i 1 (R(Z+r)-HR,R 2 +2Zr+r 2 )/(r+R 2 )(je 5) 
[0045] 

±IE5£ 5 frh>s $.0)3: 6 M#b*l<5p 
[0046] 

i,=e(r+R 2 )/(R(Z+r)+R,R 2 +2Zr+r 2 ) (xt 6) 
[0047] 

[0048] 

i 2 =e(r+R,)/(R(Z+r)+R 1 R 2 +2Zr+r 2 ) (jC 7) 
[0049] 

CZTf, R„ R 2 0>it£±{*<D|gtrL R £ ffll^T* 
ft. a(8)#»&*l*o 

[0050] 

R l /R=(2r/R+l)i 2 /(i l +i 2 )-r/R(5e 8) 
[0051] 



[0043] 

When formula 4 is substituted to Formula 1, formula 5 below 
isacquired. 

[0044] 

e=rii+R,i,+ (ii+i, (r+R, ) / (r+R 2 )) Z 

=i, (R (Z+r ) +R!R 2 +2Zr+r 2 ) / (r+R 2 ) (formula 5 ) 

[0045] 

From above Formula 5, next formula 6 is acquired. 
[0046] 

ii=e (r+R 2 ) / (R (Z+r ) +R!R 2 +2Zr+r 2 ) (formula 6 ) 
[0047] 

To similar, formula 7 is acquired. 
[0048] 

i 2 =*e (r+R, ) / (R (Z+r ) +R,R 2 +2Zr+r 2 ) (formula 7 ) 
[0049] 

When here, ratio of Ri > R 2 is displayed making use of resistor 
R of entirety, Formula (8) is acquired. 

[0050] 

R,/R= (2 r/R+1 ) i 2 / (ij+i 2 ) -r/R (formula 8 ) 
[0051] 
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i, tmm b ssKti&BsiE i 2 £;B]£K<fco-ofctf> 

ttli, 5£ 8 b R,/R * TkttZZttfX'ZZo 
[0052] 

B 3 4 £4MBUstf&. ±E 1 * 

%0>J|ftlc£lt£llft££ 2 2fc5E©»£l::tt 

HIC 4 OOttffi A. B. C, D £»J*l/Cl*S. 
Z*lb<Di*l A~D I*. 7$Tvf?7MJ*X*« 

[0053] 

b 4 ic«4*v**3i-. ftfomnmo 4 ra<&m 



[0054] 



Because r and R are known, if electrode A current i t and 
electrode B which flow current i 2 which flows is sought with 
measurement,R,/R can be decided from formula 8. 

Furthermore, Rj/R does not depend on impedance Z which 
includes the person which contacted with ringer. 

Therefore, if impedance Z is not zero* infinitely large, 
formula 8 can be formed, theperson, can change with 
material , can ignore state. 

[0052] 

While next, referring to Figure 3 and Figure 4, in case of 
above-mentioned one-dimensional you explain case where in 
case of 2 dimensional it expands the relationship which you 
can put 

Here, as shown in Figure 3, electrode A, B* C, D of 4 is 
formed in four corners ofopposition conductive film 7. 

These electrode A~D, through switching circuit on active 
matrix substrate, are connected to position detection circuit. 

[0053] 

Figure 4 is referred to. 

As shown in Figure 4, alternating current voltage of equal 
phase same voltage applying isdone, to electrode of four 
corners of opposition conductive film, four corners 
ofopposition conductive film 7 designates current which 
flows as therespective \ l% i 2 * 13* and i 4 with finger or other 
contact. 

In this case, formula below is acquired by calculation which 
issimilar to aforementioned calculation. 

[0054] 



X=kl+k2'( 


12 + i3)/( 




l+i2+i3+i 


4) 


(SC9) 




X=kl + k2 * 


i2 + i3)/ 




l+i2 + i3 + i 


4) 


(formula 9 ) 




Y=kl 
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(5C10 
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Y=kl 




k2* 


il 




i2) 










i2 


i3 






4) 


Formula 1 0 


) 



[0055] 

o y mmz&z. 



[0055] 

Here, as for X as for Xco-ordinate, Y of contact position on 
opposition conductive film it is a Yco-ordinate of contact 
position on opposition conductive film. 

In addition, as for k, as for offset* k 2 it is a draw ratio. 

k ( and k 2 are constant which does not depend on the 
impedance of person. 
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[0056] 

±ie© s 9 fc cti; s io [cs-^itii, 4 o©ma 

[0057] 

±iE©0rai, io)4 mi::&a£s 

bu #ma*a*t*«aE*as-r*ci:izj: 

oicH&*i*ti©-ci*fti*. 



23k7cn«EttB«ltblc«K6*«a>ftfilkU:3 

ic*y % ttfi«u©«flE£iR]±*i**cfcj&<Rr 

[0058] 



[0059] 

lZ s TFT 7\s4tfMtfi2*l%T<7T<(?W)<?X 
EBLTl**. 

*ffp]^mM 6 fc<fci;ma a~d i*. ^0*©*r 
***a±ic«a a~d &a«i$ti«»«s4t 



z;ft&©*it»«ii, *tffls«±<D«a a-d 

[0060] 

m 5(b)i*. x^^>yia»©aafli**"ria 



[0056] 

If it is based on above-mentioned formula 9 and Formula 1 0, 
electrode of 4 decides contact position is possible from 
measured value of which flows. 

[0057] 

With above-mentioned example, electrode is arranged in four 
corners ofopposition conductive film 7, each electrode contact 
position on surface which has two-dimensional spreading by 
measuring current which flows, is detected, but the number of 
electrodes of opposition conductive film is not something 
which is limited to 4. 

Quantity of minimum of electrode which is necessary for 
two-dimensional position detection is3, but precision of 
position detection it improves it is possible thequantity of 
electrode by increasing in 5 or greater. 

Concerning relationship between number of electrodes and 
position detection precision, youexplain in detail afterwards. 

[0058] 

Following to principle which description above is done, it 
decides co-ordinate of contact position, electrode of plural 
which it provides inopposition conductive film 7 it is 
necessary to measure value of current which flows. 

In addition, as for opposition conductive film 7, with display 
mode, predetermined voltage which is necessary for 
indication it is necessary applying to do in liquid crystal layer 
6. 

[0059] 

Because of this, with this embodiment, as shown in Figure 5 
(a ), on the active matrix substrate where TFT array is formed, 
with driver circuit switching circuit is arranged. 

Opposition conductive film 6 and electrode A~D are formed 
on opposite substrate of the not shown in the diagram, but 
conductive component (It has shown with in the diagram 
A~D. ) which electrode A~D is connected on active matrix 
substrate isprovided. 

These conductive component are connected to electrode A~D 
and electrical on opposite substrate. 

This connection is done connection which was done between 
the display application circuit on active matrix substrate in 
same way in conventional display, as opposition conductive 
film on opposite substrate and. 

[0060] 

Figure 5 (b ) is circuit diagram which shows configuration 
example of switching circuit. 
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C©M»«^l*^H«©tt»lllttlcJ:oT4 
c©it, m*lA~Dli, *AS*llBa&aV 

a(coM)t«ftttic»«a?ti % a^c&K&t 

E©Epaa££it£o 

[0061] 

-15 s *JtJPit-^A < rHighJb^;UA>brLowjL^K 
X* 51 ttlMrattffl^fcftU 52 

*©$SS. mfil A, B, C. fccfctf D 14, -ftl-f 
[0062] 

H5(c)l*,»lRl*«li7©«ttfl)B*IB*fl;t* 



T|)t***-K(«HBTa)fc4<*SlcH«IWlc«I 
IE COM)A<*f[pJgmH 7 lC^*6tt«. 

i) % Kftmnm i © 4 ra©ma a~d i*tts& 

[0063] 

a«©*aa««H©«iai3cfctii<. 

tt^-KOMIB T, £ 0.2 5'J#ia±lcKJ6« 

*fc, (4S«an*(T,+T 2 )©-9->^u>y^S8-e 
ff^*t*fc». jtmBfTt+T^a-r^fc, »*> 



signal which controls change of switching circuit in terminal 
50 is done applying. 

This control signal is formed with control circuit of not shown 
in the diagram. 

When control signal is a "High " level, first transistor 51 
inside switching circuit becomes the continuity state, 
transistor 52 becomes discontinuous state. 

This time, electrode A~D common electrode of liquid crystal 
display circuit (COM ) with is connectedby electrical, 
receives applying of voltage which is necessary forindication. 

[0061] 

On one hand, when control signal from "High " level 
transition does in "Low " level, transistor 51 inside switching 
circuit changes to discontinuous state, transistor 52 becomes 
continuity state. 

As a result, electrode A, B, and D, respectively, become 
terminal A\ B\ C\ of position detection circuit and to be 
connected to electrical to D\ 

And, measurement of current ij-u which is mentioned earlier 
and decisionof position coordinate are executed. 

[0062] 

Figure 5 (c ) is figure which shows change with time of 
voltage of theopposition conductive film 7. 

As for ordinate as for voltage x horizontal axis of opposition 
conductive film 7 time hasbeen shown. 

position detection mode (time Tj ) with it can change to 
periodic display mode (time T 2 ) alternatelywith switching 
circuit . 

With display mode, as for four corners of opposition 
conductive film 7 shunt itis done in all electrical, it can give 
to opposition conductive film 7 voltage (Common voltage 
COM )which is necessary for liquid crystal driving. 

On one hand, with position detection mode, as for electrode 
A~D of four corners of theopposition conductive film 7 it is 
connected to position detection circuit by switching circuit 
which configuration is done from transistor and diode etc. 

[0063] 

According to configuration of conventional liquid crystal 
display device, time Tj of position detection mode is set to0.2 
milliseconds or more is desirable. 

In addition, as for position detection because it is done with 
sampling period of the(Ti+T 2 ), when time (T|+T 2 ) is too 
long, when with finger and pen contact position moving 
quickly on display plane, problem that occurs spacing of 
position coordinate which it should detect in continuous 
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attendant uponmovement opens largely. 

This kind of problem is evaded, T!+T 2 is set to 17 
milliseconds or less isdesirable. 

[0064] 

In addition, cycle of alternating current voltage which 
applying is done is set byrange of for example 30-200 KHz to 
opposition conductive film 7 with position detection mode, 
the amplitude of voltage is set inside range of for example 
2-3 volt. 

In this alternating current voltage including DCbias voltage of 
1 - 2 volt it is good. 

Furthermore, it is not necessary as for common voltage 
forindicating by constant to be locked, polarity every field of 
for example indication may reverse. 

[0065] 

Furthermore, it is not stated in Figure 5 (a ). Also transistor 
which position detection circuit configuration is done, in same 
wayas transistor which configuration is done, is formed driver 
circuit and the switching circuit on active matrix substrate 4, 
it is desirable . 

If each circuit is accumulated on same substrate, disorder of 
signal waveform to be difficult to occur with signal delay , 
because display quality becomesdifficult to decrease with 
switching actuation . 

[0066] 

While next, referring to Figure 6, you explain configuration of 
position detection circuit. 

[0067] 

position detection circuit which it illustrates has current 
change detection circuit 61 of 4. 

current change detection circuit 61 each of electrode A-D of 
opposition conductive film and between the ground measures 
current which flows in position detection mode. 

alternating current voltage applying is done to each electrode 
A-D, with touch sensor alternating current drive oscillating 
circuit 65 . 

Because of this, each electrode A-D current which flows has 
had alternating current component with finger or other 
contact. 

Output of current change detection circuit 61 receives 
treatment of amplifying and the band-pass filter ring in analog 
signal treatment circuit 62. 

Output of analog signal treatment circuit 62, signal detection 
after being done,furthermore, is inputted into noise 
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elimination direct current conversion circuit 64 with signal 
detection filtering circuit 63 . 

noise elimination direct current circuit 64 to direct current 
converts output of the signal detection filtering circuit 63, 
signal which has value which is proportionate to the current 
which flows is formed each electrode A~D. 

[0068] 

analog multiplexer 66 which receives above-mentioned signal 
from noise elimination direct current conversion circuit 64 
after changing above-mentioned signal, from electrode A~D 
forwards output to A/D converter 67 with order. 

A/D converter 67 forwards signal (data ) which digitization is 
done to data processing device 68. 

It is something where data processing device 68 portable type 
data terminal which has display of the for example Figure 1 
(PDA ) and is installed by various computer internal, executes 
data processing. 

[0069] 

Among various circuit which are included in position 
detection circuit above, itis not necessary for all to be formed 
on active matrix substrate, but the circuit of Figure 5 (b ) 
which at least includes transistor 5 k 52 with other TFT array 
is formed on active matrix substrate, it is desirable . 



[0070] 

Because with display of touch sensor integrated form, 
opposition conductive film which is a component of display 
has combined position detection conductive film with this 
invention , it is notnecessary to prepare touch sensor which 
provides position detection conductive film on glass or other 
group board separately, to repeat touch sensor to image 
display surface of image display device and tomount. 

Because of this, conventional problem that is cancelled equal 
to amount of the substrate of touch sensor, display quality 
such as transmittance* reflectivity deteriorates. 

[0071] 

However, according to this invention, in order to use 
conductive film which isposition of domain of inside of 
substrate of two for the position detection, with finger and pen 
distance between contact position and conductive film in case 
of conventional it is easy to become long in comparisonwith 
distance which can be put. 

When this distance becomes long, there is a tendency where 
sensitivity of the position detection falls. 

To avoid this kind of sensitivity decrease, thickness of 
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ttfiSffiO)»£LlMI£l* 0.4~0.7mm Vfo&o 
[0072] 

ei 7 ic^-r jsiz, ma a fccfct; b <z>*isHf>m 

S C cfctf D (D4>niC{6(DSS E, F, G, fccfc 
tfH*RltT*ai*. 

[0073] 

*fc, m s izs-r «ic % 4 na>«&Mi-«fta> 
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[0074] 
[0075] 

c©*5l::*a©»A<*5LSi. IBlfttslSS. (4 



opposite substrate is made thin, itis desirable . 

thickness where opposite substrate is desirable is 0.4 - 0.7 
mm. 

[0072] 

Furthermore, position which provides electrode for position 
detection in the display of this invention, is not limited in four 
corners of opposition conductive film. 

As shown in Figure 7, it is good to intermediate of 
intermediate and the electrode C and D of electrode A and B 
providing other electrode E s F* and the H. 

This way when multiple electrode is provided, after doing 
position detection with the for example 3 electrode A, B and 
F, precision of position detection also it is possible by atonce 
doing position detection with electrode C, D and E, to 
improve. 

[0073] 

In addition, as shown in Figure 8, split electrode OpOnx* 
Pi~Pnx* Qi~Q ny * and Si~S ny of the plural are provided 
between electrode of four corners, it is desirable, (As for nx 
and ny, which natural number of 2 or more ). 

electrode Oj which is included in split electrode Oi~Onx which 
is in position between electrode A, B (As for j 1 <= jDnx ) 
with, electrode Pj which is included in split electrode Pi~Pnx 
which isin position between electrode C, D it corresponds. 

While and, sequential scan doing j from 1 to nx, each one of 
electrode Oj and electrode Pj which correspond it measures 
current whichflows. 

If it makes this way, XYco-ordinate of contact position can be 
decided with thehigh precision. 

Quantity of electrode which is formed to one edge of 
opposition conductive film 7 can be set by for example 4-10. 

[0074] 

It is twisted in capacitatively coupled type which this 
invention is adopted and IS, the electrode of four corners of 
opposition conductive film there are times when thesome gap 
occurs between contact position and actual contact position 
which from the size of current which flows were calculated. 

But, if each electrode current which flows is measured scan to 
do multiple electrode which is provided in site of plural which 
thedescription above is done, detection where precision is 
very highcan be actualized. 

[0075] 

This way when quantity of electrode increases, driver circuit * 
position detection circuit, anddegree of complicated of mutual 
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connection of switching circuit increases geometric series. 

But, it makes switching element and position detection circuit 
on same substrate and as the driver circuit includes. 

Providing multiple connector terminal, mutual connection it 
does not have to doing each circuit with long metallization. 

As a result, deterioration of image quality can be prevented 
with the signal delay . 

[0076] 

Above with embodiment which is explained, as for opposition 
conductive film 7,configuration it was done from transparent 
conductive film of one layer. 

But, opposition conductive film of this invention is not 
limited in those whichconsist of film which this kind of one 
layer continues. 

As shown in for example Figure 9, opposition conductive film 
7 may be divided by the portion 7|~7 N of plural. 

In this case, split portion 7i~7 N pair of electrodes is formed 
respectively. 

If this kind of configuration is adopted, one-dimensional 
resistor plural state whichis arranged is acquired in Figure 2. 

In this case, position detection regarding Yco-ordinate is 
decided pair of electrodes whichis provided in each split 
portion from size of current which flows. 

On one hand, position detection of Xco-ordinate, change 
occurred in current ofwhich split portion is decided by 
detecting. 

With example of Figure 9, total number (N ) of split portion 
7j~7 N of opposition conductive film 7 position resolution of 
extent and Xco-ordinate which increase improves. 

As for size of each split portion which parallels to "X" axis 
direction, with for example 63.5-254 ;mu m , as for range of 
desirable N value, 240 -480 is at quantity of for example 
PDAor other display dot. 

[0077] 

this invention applying to display which possesses active 
matrix substrate, shows marked effect, but application of this 
invention is not limited in this. 

this invention can also apply to display of for example simple 
matrix drive. 

[0078] 

Figure 10 has shown configuration of display which operates 
with the simple matrix drive in schematic. 

As for this display. 
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With second substrate 95 where it can stick to rear surface 
first substrate 9 1 * and polarization sheet * phase difference 
plate 96 where it can stick to rear surface polarization sheet * 
phase difference plate 90, liquid crystal layer of not shown in 
the diagram isinserted. 

[0079] 

scan electrode 92 of stripe which extends to "X" axis direction 
is arrangedinto aspect of liquid crystal side of first substrate 
91. 

On one hand, color filter section 94 is formed by aspect of 
liquid crystal side of second substrate 95, furthermore, stripe 
scan electrode 93 which extends to "Y" axis direction 
isarranged on that. 

As for electrode 92 and electrode 93, there is a positional 
relationship which is crossedmutually, alignment film of not 
shown in the diagram is accumulated on these electrode. 

[0080] 

With display of Figure 10, as for scan electrode 92 or data 
electrode 93, it isformed by patterning doing transparent 
conductive film. 

conductive film for position detection means that scan 
electrode 92 or data electrode 93 combines. 

In scan electrode 92 or data electrode 93 as for voltage which 
applying is done, itis controlled with driver circuit/position 
detection circuit which is changed with circuit which is 
similar to switching circuit which is mentioned earlier. 

[0081] 

Furthermore, this invention can also apply to device, for 
example organic ELdevice other than the liquid crystal 
display device. 

Figure 1 1 (a ) and (b ) has shown configuration example of 
organic ELdevice. 

With this display, on glass substrate 100, transparent electrode 
101, organic hole transporting layer 1 02 „ organic EL layer 
1 03 , and metallic electrode 1 04 are laminatedwith this order. 



transparent electrode 101 and metallic electrode 104 in each 
case are arranged into stripe, butin order transparent electrode 
101 and metallic electrode 104 to cross, it is arranged. 

Light which it occurs with organic EL layer 1 03 radiation is 
done in the lower through glass substrate 100. 

[0082] 

With this embodiment, in back side (front surface side of 
display ) of glass substrate 100 is done contact with suchas 
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finger and pen . 

And, transparent conductive film* namely transparent 
electrode 101 which is divided into stripe as the conductive 
film for position detection it is used. 

[0083] 

In transparent electrode 101 as for voltage which applying is 
done, it iscontrolled with driver circuit/position detection 
circuit which is changed with circuit which is similar to 
switching circuit which is mentioned earlier. 

[0084] 

[Effects of the Invention] 

According to this invention, it utilizes opposition conductive 
film (transparent conductive film ) of the display application 
with time-share transparent conductive film which is 
necessary in order to detect contact position of pen or finger 
on display plane with capacitatively coupled type without 
adding to display separately, detects above-mentioned contact 
position. 

Because of this, when separate transparent conductive film is 
provided in front surface side of display, deterioration of 
display quality which it occurs is avoided, itis possible . 

[0085] 

If with this invention, configuration it does operation of 
counterelectrode switching circuit in order to change to high 
speed between display mode and position detection mode , 
with display application driver circuit and position detection 
circuit, making use of thin film transistor which was 
formedon substrate, because high speed switching can be 
actualized, applying delay of theindicator voltage which it can 
occur in case of switching can becontroled. 

[0086] 

In addition, with a higher precision detection of contact 
position becomespossible by dividing counterelectrode into 
portion of plural. 

In this case, it flows from each portion of transparent 
counterelectrode with finger or other contact for display plane 
it is necessary to measure current individually, because by 
circuit* for circuit* position detection of drive and factthat 
switching circuit is formed on same substrate, and it can form 
mutual metallization shortly in simple, it does not cause delay 
of signal,in addition, also production becomes easy. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It is a oblique view which shows basic constitution in 
embodiment of display with the this invention . 
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[Figure 2] 

It is a figure in order to explain operating principle (In case of 
one-dimensional ) of capacitatively coupled type touch 
sensor. 

[Figure 3] 

In embodiment of this invention, it is a top view which shows 
arrangementof electrode which was formed to four corners of 
opposition conductive film. 

[Figure 4] 

It is a figure in order to explain operating principle (In case of 
2 dimensional ) of capacitatively coupled type touch sensor. 

[Figure 5] 

As for (a ), with top view which shows active matrix substrate 
which is used with first embodiment of this invention, as for 
(b ), in figure which shows the configuration of switching 
circuit, as for (c ), it is a waveform drawing which shows 
change with time of voltage which applying is done in 
opposition conductive film. 

[Figure 6] 

It is a block diagram of position detection circuit which is 
adopted with embodiment of this invention. 

[Figure 7] 

It is a top view which shows electrode arrangement example 
of opposition conductive film which is used with other 
embodiment of this invention. 

[Figure 8] 

It is a top view which shows other electrode arrangement 
example of theabove-mentioned opposition conductive film. 

[Figure 9] 

It is a top view which shows other configuration of 
above-mentionedopposition conductive film. 

[Figure 10] 

It is a oblique view which shows configuration of display 
which operates with simple matrix drive . 

[Figure 11] 

As for (a ), with sectional view which shows basic 
constitution of organic EL display device, asfor (b ), it is 
oblique view. 

[Explanation of Symbols in Drawings] 
1 

backlight 
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10 

second polarization sheet 
100 

glass substrate 
101 

transparent electrode 
102 

organic hole transporting layer 
103 

organic EL layer 
104 

metallic electrode 
2 

diffusion sheet 
3 

first polarization sheet 
4 

substrate 
5 

TFT array 
6 

liquid crystal 
61 

current change detection circuit 
62 

analog signal treatment circuit 
63 

signal detection filtering circuit 
64 

noise elimination direct current conversion circuit 
66 

analog multiplexer 
67 

A/D converter 
68 
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data processing device 
7 

Opposition conduction 
7 <SB>1 

split portion of opposition conductive film 
7N 

split portion of opposition conductive film 
8 

color filter 
9 

opposite substrate 
90 

polarization sheet * phase difference plate 
91 

first substrate 
92 

scan electrode 
93 

data electrode 
94 

color filter section 
95 

second substrate 
96 

polarization sheet * phase difference plate 
A 

electrode which is provided in opposition conductive film 
B 

electrode which is provided in opposition conductive film 
C 

electrode which is provided in opposition conductive film 
D 

electrode which is provided in opposition conductive film 
E 

electrode which is provided in opposition conductive film 



Page 26 Paterta® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003066417A 



2003-3-5 



G 

»iij*«iii=Kitfc«i 

H 

01 

Onx 

PI 

Pnx 

Ql 
Qny 

si 

ants 

Sny 

Drawings 
[02] 

C 

V* * 



6/ 



electrode which is provided in opposition conductive film 
G 

electrode which is provided in opposition conductive film 
H 

electrode which is provided in opposition conductive film 
01 

split electrode 
Onx 

split electrode 
P<SB>K/SB> 
split electrode 
Pnx 

split electrode 
Q<SB>1</SB> 
split electrode 
Qny 

split electrode 
S<SB>1</SB> 
split electrode 
Sny 

split electrode 
[Figure 2] 



[03] 



[Figure 3] 
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1 

C 

o 

O 

3 



Page 30 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003066417A 



2003-3-5 



62 e3 «♦ 




[010] 



[Figure 10] 




hi 



3 



111] 



[Figure 1 1] 
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